SYNOPSIS A case of metastasizing ependymoma is described, only the second in the British literature. The tumour, which arose in the cauda equina, spread to humerus and pleura over a period of 32 years. It is postulated that, in common with most of the previously reported cases, dissemination was a direct consequence of either surgical intervention or radiotherapy since neither the primary tumour nor its metastases shows any of the conventional morphological criteria of malignancy. The literature of similar cases is briefly reviewed.
It is only within the last 20 years that gliomas with distant metastases have been described, and they remain exceedingly rare. The western literature now contains 19 reported cases of ependymomas with metastases (tables I and II), the first in 1952 by Mastragostino . The present case is only the second to be described in the British literature, and is the fifth metastasizing intraspinal ependymoma to be reported.
Case Report
The patient, then a 20-year-old male, first complained of pain in the lumbar region in 1932. He was investigated in various hospitals but no cause for his symptoms was found. In 1940 the pain became more severe and he developed an early paraparesis. Investigation demonstrated a lesion in the lumbar spinal cord and a laminectomy of segments D11 to L3 was performed. The surgeon found a large vascular tumour spreading from the lower end of the spinal cord to the sacrum. Most of the tumour, considered pathologically to be a cellular meningioma, was removed at that time and the patient received postoperative radiotherapy. He made a complete recovery and was able to resume his occupation.
He right leg. Investigation again indicated a lesion in the lumbar spinal canal. On 21 January 1955 the region was explored by the same surgeon, and he again found an extensive bluish-red, vascular tumour, extending from DlI to L4. He felt that the local appearances were those of an ependymoma and was unable to remove all the tumour because of difficulty in distinguishing tumour from cord and spinal nerves. Postoperatively the patient received another course of radiotherapy and made a good recovery, apart from persisting loss of sphincter control. The histopathologist reported the recurrence as a vascular meningioma similar to the original tumour. He remained symptomless for another four years, until in 1959 there was a recurrence of lumbar pain, followed by development of weakness in the left leg, which progressed over a period of 14 months to paraplegia and urinary incontinence. Over the same period he developed complete sensory loss below the level of D7. Further surgery was considered inadvisable and radiotherapy was contraindicated because of existing radionecrosis of the skin of the sacral region. He had to give up his work as a commercial traveller in 1960 and he remained confined to a wheelchair, but his general health continued to be fairly good, apart from recurrent urinary infections.
In February 1969 he experienced a sudden, sharp pain in the right arm while pulling himself up in bed. He was readmitted to another hospital where radiographs of the humerus revealed an osteolytic lesion in the lower third with a pathological fracture through its centre. This lesion was biopsied and reported as a cellular meningioma. 
Postmortem Findings
He was a prematurely aged man with oedema and shortening of the right leg. The acetabulum on this side was exposed through a large area of ulceration involving the sacrum and the right side of the pelvis. A suprapubic cystostomy had been performed.
Bulging into the pleural cavity of the left side and involving the second, third, and fourth ribs of the 931 midaxillary line was an oval, soft tumour covered by pleura and having a grey, blotchy surface 7 0 x 3-0 x 10 0 cm (fig 1) . A similar lesion involving the seventh, eighth, and ninth ribs in the posterior axillary line 11 0 x 7-0 x 4 0 cm was present in the right pleural cavity. Slicing of both of these lesions showed a trabeculated, white cut surface with small translucent areas and minute cyst formation. There were also several other small sessile nodules scattered over both parietal pleurae.
The peritoneum and retroperitoneal tissues of the pelvis were infiltrated by firm white tumour which surrounded the vessels and the ureters; the latter were dilated. Tumour also extended into the retroperitoneal space just above the brim of the pelvis on the right side and within the paracolic gutter of the left side to the lower pole of the kidney. The lower paraaortic lymph nodes were included in this tumour. Each kidney was small (weight 100 g) and showed marked cortical scarring and hydronephorisis. No vascular permeation was noted.
A longitudinal wedge through the lower vertebrae and sacrum showed collapse of L5 with partial replacement by white tumour. The cauda equina was replaced by a firm white tube of tumour limited by the dura. The pathological fracture of the humerus was well healed.
Histopathology
The tumour was first biopsied in 1940 andthepathologist's report concluded that the tumour was a cellular meningioma, a diagnosis that was under- Kernohan and Sayre, 1952) . Figure 2 shows a typical field from this biopsy.
Biopsy from the humeral lesion in 1970 shows a similar tumour. However, in addition there are well developed papillae with central cores of hyaline acellular fibrous tissue, most of which contain a cluster of small blood vessels. This appearance is now more typical of a myxopapillary ependymoma, a tumour which is found almost exclusively in the cauda equina region. The final biopsy, from the pleural deposit, shows an essentially similar picture (figs 3 and 4). Representative sections from the postmortem material are identical (fig 5) . Thus neither the primary tumour not its metastases show any of the conventional morphological criteria of malignancy.
Discussion
Ependymomas are the commonest tumours of glial origin found in the spinal cord and filum terminale (Kernohan and Sayre, 1952) , and in this site are frequently of papillary or myxopapillary type. In their large series of 979 intraspinal neoplasms these authors found that 22-5 % were gliomas and of these more than 60 % were ependymomas. It is difficult to obtain an estimate of the true frequency of these tumours since the data from neurosurgical units tend to be heavily biased by selection factors. However, from the figures quoted by Poser (1956) their incidence in routine necropsies lies in the range 0-01-0-06 ,.
Ependymomas are notably benign in terms of their degree of circumscription and cytological features. However, they may be locally invasive, particularly those arising in the posterior fossa in infancy (Russell and Rubinstein, 1971) and occasionally highly malignant with widespread metastases. Metastases by means of the cerebrospinal fluid pathway, despite the intimate relation of so many ependymomas to the ventricular system, are rare. Svien, Mabon, Kernohan, and Craig (1953) found subarachnoid implantation in six out of 19 cases. Spreadof ependymomas in continuity to the extracranial and extravertebral soft tissue was first described by Feigin and Volk (1951) and subsequently by other authors (Heath, 1963; Anderson, 1966; Tenekoon, 1968) . In all these cases local infiltration was a postoperative event, some cases also having been treated with radiotherapy.
The first acceptable case of an ependymoma with distant metastases was reported in the Italian literature by Mastragostino (1952) . This patient was a male, 44 years old, who had a temporo-occipital tumour with lung and subpleural metastases at necropsy. Weiss (1955) described a case of metastasizing ependymoma of the cauda equina. This patient was a 22-year-old male with a myxopapillary tumour of the cauda equina who, at necropsy 10 years after presentation, had widespread retroperitoneal, liver, pleural, lung, hilar node, and chest wall metastases. This was the first intraspinal ependymoma with metastases to be described and there have been only three subsequent cases. Sharma's case (1956) was very similar although total survival was only four weeks. In 1961 Patterson, Campbell, and Parsons described anothermyxopapillary ependy-moma in a 28-year-old female. This patient survived 17 years after diagnosis and at necropsy there was extensive abdominal and thoracic spread. The third case (Rubinstein and Logan, 1970) was a 17-year-old female who presented with a cauda equina lesion followed, six years later, by a similar tumour in the fourth ventricle which was thought to be a rostral metastasis. She finally died 29 years after presentation with extension of the primary tumour into the pelvis where it had surrounded the ureters, and lymph node, lung, and pleural metastases. The relevant features of previously published cases are summarized in tables I and II.
It is of interest that there is very poor correlation between the histological type of the ependymoma and the tendency to metastasize. Seven of the 19 cases (Maass, 1954; Perrin, 1958; Glasauer and Yuan, 1963; Hesselvik and Tygstrup, 1965; Wentworth and Birdsell, 1966; Robinson and Sharkey, 1967; H0jgaard and Johansen, 1970) are of the form showing most cytological atypia, ependymoblastoma, or ependymoma grade IV. Two cases belong to grade III (Breslich, 1957; Fragoyannis and Yalcin, 1966) , and the remainder are well differentiated (grade I or II) (Mastragostino, 1952; Weiss, 1955; Sherbaniuk, and Shnitka, 1956; Sharma, 1956; Wen and Barrows, 1957; Perry, 1957; Patterson et al, 1961; Fragoyannis and Yalcin, 1966; Rubinstein and Logan, 1970; Wight, Holley, and Finbow, 1973) . This is in marked contrast to the behaviour of these tumours within the nervous system where spread is closely correlated with rapidity of growth and pleomorphism (Kernohan and Fletcher-Kernohan, 1935) . In the present case it is also notable that there was no evidence that the metastatic tumour was any less well differentiated than the primary sacral lesion, and indeed the pleural deposits have all the characteristics of benign tumours. Of the spinal tumours, only in that described by Rubinstein and Logan (1970) was there any evidence of cytological anaplasia and this the authors attributed to radiotherapy since it was confined to the irradiated areas.
It had been held for many years that gliomas were virtually incapable of remote metastases and it is generally assumed that, as stressed by MacMahon and Urista (1964) , this is because glial cells either do not or cannot invade the lumina of blood vessels.
The work of Zimmerman (1955, 1957) Russell and Rubinstein (1971) have little doubt that remote metastases are a purely surgical hazard, and indeed in all but one (Mastragostino, 1952) , including the present case, there had been surgical intervention. In their case, MacMahon and Urista (1964) were able to demonstrate invasion of the vascular sinuses of the dura. Other authors (Sherbaniuk and Shnitka, 1956; Perry, 1957) considered the role of radiotherapy as a causative factor in the secondary growth, perhaps merely by prolonging survival.
As with other metastasizing tumours, the lungs are a common site of secondary involvement; lung metastases were found in 13 of the 20 cases (tables I and II). Pleural deposits, as in the present case, were only slightly less frequently described (12 out of 20). Local infiltration of the skull or vertebral bones was noted in four of the cases, but in three (Perry, 1957; Fragoyannis and Yalcin, 1966) , including the present case, there was involvement of long bones. There has been some discussion of the route of dissemination of the tumour cells. Direct invasion of the intracranial venous channels was demonstrated by several authors (Sherbaniuk and Shnitka, 1956; Perrin, 1958; MacMahon and Urista, 1964) , and direct extension of tumour along pelvic veins and the inferior vena cava was found in four of the intraspinal lesions (Weiss, 1955; Sharma, 1956; Patterson et al, 1961; Rubinstein and Logan, 1970) . Judging by the overall pattern of metastases there seems little reason to doubt the view put forward by Fragoyannis and Yalcin, 1966) that spread can occur both by lymphatic and blood vessel pathways.
As can be seen from table I, 12 of the 15 patients with intracranial tumours survived for two years or less. In contrast, all five patients with intraspinal tumours had a much longer survival (table II) . Clearly the local effects of tumour growth at this site are much less likely to shorten life but it is possible that the greatly improved care and consequent prolongation of life of paraplegics in recent years may be a factor contributing to remote metastases. The patient described here survived 17 years after his second biopsy. Although there can be no absolute proof it is likely that this tumour was a recurrence of the lesion which was first biopsied in 1940, giving a total survival of 32 years.
